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Introduction   
Adolescent Idiopathic Scoliosis (AIS) has been associated with reduced pulmonary function believed 
to be due to a restriction of lung volume by the deformed thoracic cavity. A recent study by our group 
examined the changes in lung volume pre and post anterior thoracoscopic scoliosis correction using 
pulmonary function testing (1), however the anatomical changes in ribcage shape and left/right lung 
volume after thoracoscopic surgery which govern overall respiratory capacity are unknown. The aim 
of this study was to use 3D rendering from CT scan data to compare lung and ribcage anatomical 
changes from pre to two years post thoracoscopic anterior scoliosis correction. 
 
Methods  
Three dimensional volumetric reconstructions of the pulmonary system (2), thoracolumbar spine and 
ribcage were generated from existing low dose (2.0 to 3.7mSv) CT scans using the Simpleware 
software for 23 AIS patients. Left, right, and total lung volumes (excluding the trachea) were extracted 
from the 3D reconstructions. A comparison was performed between the pre-operative AIS patient 
lung volumes and a previous study using different image processing software (3). The pre-operative 
and two year post-operative renderings were then compared for side by side comparison of changes 
in ribcage and lung volume after surgery. 
 
Results   
Comparison of pre-operative lung volumes with previously published results on the same sample 
population demonstrated close agreement, with a mean difference in lung volume of only 4.3% for the 
left lung and 3.2% for the right lung. The mean changes in lung volume pre and post thoracoscopic 
anterior scoliosis correction were relatively small (left lung -1.3%, right lung -4.5%). However, there 
were some members of the group that exhibited significant changes of up to 40% between pre and 
two year post-operative CT scans. Side by side comparison of the pre and post-op renderings for 
these patients demonstrate changes in lateral widening of the ribcage and diaphragm height and 
require further investigation as to the cause for the large changes in lung volume. 
 
Discussion   
3D volumetric reconstruction from CT scans is a powerful means of evaluating changes in pulmonary 
and thoracic anatomy following surgical AIS correction. Most likely, lung volume changes following 
thoracoscopic scoliosis correction are multifactorial and affected by changes in height (due to residual 
growth), ribcage shape, diaphragm positioning, Cobb angle correction in the thoracic spine. Further 
analysis of the 3D reconstructions will be performed to assess how each of these factors affect lung 
volume in this patient cohort. 
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